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* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

Abstract: 

PROBLEM TO BE SOLVED: To provide a link key board switch which is miniaturized and thinned and 
is easy to be assembled. 

SOLUTION: Slide guides 27, 28 in the X-direction and the Y-direction are installed in the 
periphery of a rubber actuator 34 positioned in a base frame 22 of a key board switch 21. 
Slotted bearings 29, 30 corresponding to the slide guides 27, 28, respectively are installed in 
the back side of a key top 23. Lower part rotary shafts 31b of two links 31 are inserted in the 
grooves of the slide guides 27, 28 of the base frame 22 from the outside opened ends of 
respective grooves, upper part rotary axes 31a are mounted on seats 32, 33 of the base frame, 
and the key top 23 is put on the upper part rotary shafts 31a. When the key top 23 is pushed 
down, the upper part rotary shafts 31a of the links 31 are fitted in the bearings 29, 30 and the 
assembling work is completed. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the keyboard switch which equips the base frame of a keyboard switch free [ rise 
and fall of a keytop ], touches the keys of the aforementioned keytop, and performs switch 
operation 2 sets of slide guides which the end of a link is made to engage with a base frame, 
and support a link free [ a fixed range slide ] are arranged in the two directions. It 
corresponds to the inferior surface of tongue of a keytop with the 2 aforementioned sets of 
slide guides, respectively. Insert in the aforementioned slide guide the lower rotation shaft of 
the link which prepared the bearing located in a periphery side and prepared the rotation shaft 
in ends rather than the aforementioned slide guide, and an up rotation shaft is inserted in the 
bearing of the aforementioned keytop corresponding to the aforementioned slide guide. The 
keyboard switch which carries out link connection of each slide guide and bearing which have a 
correspondence relation, respectively, and is characterized by supporting free [ rise and fall 
of a keytop ]. 

[Claim 2] Slitting is fabricated to the bearing of the above-mentioned keytop, a soffit is 
opened wide, and it is the periphery side of each slide guide of the aforementioned base frame. 
The plinth which' constructs and positions the up rotation shaft of the aforementioned link, 
respectively is prepared in the position which counters the bearing with slitting of the 
aforementioned keytop. By inserting the lower rotation shaft of a link in each slide guide of 
the aforementioned base frame, respectively, constructing an up rotation shaft over the 
aforementioned plinth, laying a keytop on the aforementioned base frame, and pressing the 
aforementioned keytop below the up rotation shaft of the aforementioned link of the bearing with 



slitting of the aforementioned keytop — a pressure welding — carrying out — elastic 
deformation — carrying out — the aforementioned up rotation shaft — bearing with slitting — 
pressing fit — assembly **** — the keyboard switch according to claim 1 made like 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 

This invention relates to the keyboard switch of a link formula especially about a keyboard 
switch, 
[0002] 

[Description of the Prior Art] 

The boss of a cartridge is turned upwards, and the conventional keyboard switch prepares him in 
a base frame, prepares a stem in the inferior surface of tongue of a keytop, and has inserted it 
in the boss, and the thing of the structure where the stem of a keytop slides on it and goes up 
and down the inside of a boss is common. However, in order to go up and down smoothly, without 
securing the stroke of a keytop and a keytop rocking, the keyboard switch of **** needs a 
certain amount of height for a boss and a stem, and a limitation is to thin-shape-ize the height 
of a keyboard. Therefore, in small devices, such as a notebook size computer, the keyboard 
switch of X link formula thin-shape-ized more is used more often, 

[0003] Drawing 5 shows X link formula keyboard switch 1 made of a resin, 2 is a base frame, 3 is 
a keytop, **-staple fiber REMU 2 is carried on the three-layer membrane switch substrate 4, and 
the screw stop of the metal reinforcement panel 5 is carried out to **-staple fiber REMD 2 from 
the rear-face side of the three-layer membrane switch substrate 4, The circular hole 6 in which 
make contact (not shown) of the three-layer membrane switch substrate 4 is located is inserted 
into the base frame 2, the bearing 7 with slitting for link support is installed in one side 
side by side, and the slide guide 8 is formed in another side. Moreover, the bearing 9 with 
slitting and the slide guide 10 are formed in the rear face of a keytop 3 as well as the base 
frame 2. 

[0004] The links 11 and 12 of two which connect the base frame 2 and a keytop 3 have formed the 
rotation shafts 11a, lib, 12a, and 12b in ends, make rotation shaft 11c and bearing 12c which 
were fabricated to each pars intermedia fit in, and are connected mutually possible [ rotation ]. 
[0005] The rotation shafts 11a and lib of one link 11 engage with the bearing 9 of a keytop 3, 
and the long slot of the slide guide 8 of the base frame 2, and the rotation shafts 12a and 12b 
of the link 12 of another side engage with the bearing 7 of the base frame 2, and the long slot 
of the slide guide 10 of a keytop 3, and constitute X link mechanism. 

[0006] The cone form rubber actuator 13 of the same outer diameter is mostly inserted in the 
circular hole 6 of the base frame 2 with a circular hole 6, and it is laid in the three-layer 
membrane switch substrate 4, and a keytop 3 is supported by the rubber actuator 13 and located 
in the upper limit of the rise-and-fall range. 

[0007] If the keys of a keytop 3 are touched, the rotation shafts lib and 12b of the other end 
move outside along with slide guides 8 and 10 in the links 11 and 12 of two by using as the 
supporting point the rotation shafts 11a and 12a which are engaging with the up-and-down bearing 
7 and 9, respectively, and a keytop 3 will maintain an parallel posture to the base frame 2 by 



the links 11 and 12 of two, and will descend. And boss 3a of the rear face of a keytop 3 presses 
and carries out elastic deformation of the rubber actuator 13, and makes it press and flow 
through make contact of the three -layer membrane switch substrate 4 through the rubber actuator 
13, 

[0008] 

[Problem(s) to be Solved by the Invention] Since the space on a board is narrow, the number of 
function keys is restrained, and although various function keys are arranged besides an alpha 
numeric key by the keyboard of a computer, in order to increase the number of keys, the 
miniaturization of the flat-surface size of a keytop is needed [ as for small keyboards, such as 
a notebook size computer ] for it. 

[0009] However, the circumference four way type of the switch-contact section takes a suitable 
space to X link formula keyboard switch which has arranged the contact surface of a switch in 
the center of the link combined with the cross, and difficulty is to miniaturize a flat-surface 
size. 

[0010] Moreover, on the occasion of assembly, connect the link of two with a cross and the 
rotation shaft of the end of one link is inserted in the slot of the slide guide of a base frame. 
While holding a keytop on a base frame, doubling the aperture angle of the link of two with the 
interval of a keytop and a base frame and inserting the rotation shaft of the end of the link of 
another side in the slot of the slide guide of a keytop It is the procedure of the link of two 
which attaches the rotation shaft of the other end in a base frame and the bearing with slitting 
of a keytop, respectively, and is very as complicated as an erector. 
[0011] Then, according to the demand of multi-functional ization of a small keyboard, the 
technical technical problem which should be solved in order to offer the easy keyboard switch of 
assembly with small and a thin shape arises, and this invention aims at solving the above- 
mentioned technical problem. 
[0012] 

[Means for Solving the Problem] 

In the keyboard switch which proposes this invention in order to attain the above-mentioned 
purpose, equips the base frame of a keyboard switch free [ rise and fall of a keytop ], touches 
the keys of the aforementioned keytop, and performs switch operation 2 sets of slide guides 
which the end of a link is made to engage with a base frame, and support a link free [ a fixed 
range slide ] are arranged in the two directions. It corresponds to the inferior surface of 
tongue of a keytop with the 2 aforementioned sets of slide guides, respectively. Insert in the 
aforementioned slide guide the lower rotation shaft of the link which prepared the bearing 
located in a periphery side and prepared the rotation shaft in ends rather than the 
aforementioned slide guide, and an up rotation shaft is inserted in the bearing of the 
aforementioned keytop corresponding to the aforementioned slide guide. Link connection of each 
slide guide and bearing which have a correspondence relation is carried out, respectively, and 
the keyboard switch characterized by supporting free [ rise and fall of a keytop ] is offered. 
Moreover, slitting is fabricated to the bearing of the above-mentioned keytop, a soffit is 
opened wide, and it is the periphery side of each slide guide of the aforementioned base frame. 
The plinth which constructs and positions the up rotation shaft of the aforementioned link, 
respectively is prepared in the position which counters the bearing with slitting of the 
aforementioned keytop. By inserting the lower rotation shaft of a link in each slide guide of 
the aforementioned base frame, respectively, constructing an up rotation shaft over the 
aforementioned plinth, laying a keytop on the aforementioned base frame, and pressing the 



aforementioned keytop below the up rotation shaft of the aforementioned link of the bearing with 
slitting of the aforementioned keytop — a pressure welding — carrying out — elastic 
deformation — carrying out — the aforementioned up rotation shaft — bearing with slitting — 
pressing fit — assembly **** — the keyboard switch made like is offered 
[0013] 

[Embodiments of the Invention] 

Hereafter, one gestalt of implementation of this invention is explained in full detail 
according to drawing. Drawing 1 or drawing 3 shows the keyboard switch 21, 22 is a base frame, 
23 is a keytop, **-staple fiber REMU 22 is carried on the three-layer membrane switch substrate 
24, and the screw stop is carried out with the screw which does not illustrate the metal 
reinforcement panel 25 from the rear-face side of the three-layer membrane switch substrate 24 
to **-staple fiber REMU 22. 

[0014] As shown in the base frame 22 at drawing 1 , the circular hole 26 to which make contact 
(not shown) of the three-layer membrane switch substrate 24 is located in the position which 
looked at from the top and was displaced a little from the center of a keytop 23 to the lower 
right was formed, the slide guide 27 of the direction of X was formed in the circular hole 26 
bottom, and the slide guide 28 of the direction of Y is provided in the left-hand side of a 
circular hole 26. It is more advantageous to carry out arrangement mostly soon at a right angle, 
if the stability of the horizontal position of a keytop was taken into consideration, although 2 
sets of slide guides 27 and 28 do not necessarily need to be arranged right-angled and 
arrangement could be changed according to the configuration of a keytop. 

[0015] 2 sets of bearing 29 and 30 w;ith slitting corresponding. to 2 sets of slide guides 27 and 
28 of the base frame 22 is fabricated in the rear face of a keytop 23, respectively, and boss 
23a corresponding to the circular hole 26 of the base frame 22 is installed in it. 
[0016] In the conventional keytop 3 shown in drawing 5 Metal mold is needed, the fabrication 
which has a sliding mechanism in order to carry out injection molding of the slide guide 10 of 
the spacial configuration which consists of the third page of a side attachment wall, a 
posterior wall of stomach, and a top panel in one — metal mold — although cost is high, and a 
production cost is high since molding-cycle time becomes long — the slide guide configuration 
of the keytop 23 of this operation gestalt — fabrication — metal mold — a sliding mechanism - 
- unnecessary — metal mold — it is effective in a production cost falling by the fall of cost, 
and shortening of molding-cycle time 

[0017] As shown in drawing 2 , the slide guides 27 and 28 of the base frame 22 started from the 
base frame 22, and are prolonged in parallel with the base frame 22 outside, respectively. It 
hangs below and an interval with the base frame 22 contracts, and the point is formed so that 
the once inserted rotation shaft of a link 31 may not secede from slide guides 27 and 28. 
[0018] Moreover, the plinths 32 and 33 for positioning of a link 31 are formed in the bearing 29 
and 30 of a keytop 23, and the position which counters at the base frame 22. These plinths 32 
and 33 lay the upper- limit section of the link 31 which set like the erector who mentions later 
and was inserted in slide guides 27 and .28, and make easy attachment by the link 31 and the 
keytop 23. 

[0019] As shown in drawing 4 , a link 31 is ladder form structure and has rotation shaft 31a by 
the side of the keytop which connects the right-and-left upper-limit section, and rotation shaft 
31b by the side of the base frame which projects outside from the right-and-left soffit section. 
The right-and-left pitch of the rotation shafts 31a and 31b of a link 31 has agreed mostly in 
the pitch of the bearing 29 and 30 of a keytop 23, and the pitch of the slide guides 27 and 28 



of the base frame 22, respectively. 

[0020] The assembly procedure of the keyboard switch 21 lays the base frame 22 in the 
predetermined position of the three-layer membrane switch substrate 24 first, applies the 
reinforcement panel 25 to the rear face of the membrane switch substrate 24, and concludes the 
reinforcement panel 25 and the base frame 22 with a screw (not shown). 

[0021] Next, if lower rotation shaft 31b of the link 31 of two is applied to the open end of the 
slot of the slide guides 27 and 28 of the base frame 22, respectively and a link 31 is pressed 
to Mizouchi, slide guides 27 and 28 will carry out elastic deformation, and lower rotation shaft 
31b will be inserted in Mizouchi. 

[0022] Then, while putting the rubber actuator 34 on the circular hole 26 of a base frame, the 
link 31 with which slide guides 27 and 28 were equipped is made to slide in the direction of a 
center of a circular hole 26, the upper part is pushed down outside, and the pars intermedia of 
up rotation shaft 31a is put on plinths 32 and 33. 

[0023] Next, if a keytop 23 is doubled with the position of the base frame 22 and it places on 
the base frame 22 from the upper part, the bearing 29 and 30 with slitting of a keytop 23 will 
appear in up rotation shaft 31a of the link 31 on the plinth 32 of the base frame 22, and 33. 
[0024] And if a keytop 23 is pressed from the upper part to a lower part, since the bearing 29 
and 30 with slitting which carried out the pressure welding to up rotation shaft 31a will carry 
out elastic deformation, up rotation shaft 31a will fit into the bearing 29 and 30 with slitting 
and assembly will be completed, an assembly procedure is very easier than the conventional X 
link formula keyboard switch. 

[0025] If the keys of the keytop 23 of the keyboard switch 21 which completed assembly are 
touched, lower rotation shaft 31b of a link 31 slides on Mizouchi of slide guides 27 and 28 to 
the inside, respectively, and a keytop 23 will maintain a horizontal position and will descend. 
And boss 23a of the rear face of a keytop 23 presses and carries out elastic deformation of the 
rubber actuator 34, and makes it press and flow through make contact of the three-layer membrane 
switch substrate 24 through the rubber actuator 34. 

[0026] If press of a keytop 23 is canceled, when the rubber actuator 34 reverts to the original 
form, a keytop 23 will be supported by the rubber actuator 34 and will surface. At this time, up 
rotation shaft 31a to which the link 31 is engaging with the keytop 23 goes up to a keytop 23 
and one, and lower rotation shaft 31b slides on the inside of a slide guide 27 and 28 outside, 
respectively, and it returns to an upper part position in readiness, a keytop 23 maintaining a 
level state. 

[0027] In addition, this invention is not limited to the above-mentioned operation gestalt, 
various alterations are possible within the limits of [ technical ] this invention, and, 
naturally this invention reaches at those changed things. 
[0028] 

[Effect of the Invention] As explained above, the keyboard switch of this invention can offer a 
thin shape and a small link formula keyboard switch, without being able to cut down the 
occupancy area of a base frame, and the plane area of a keytop on circumference all sides of the 
switch-contact section, and sacrificing a rise-and-fall stroke on it as compared with the 
conventional X link formula keyboard switch which has arranged the slide guide and bearing of a 
link, since the slide guide is arranged to the two way type of the switch-contact section of a 
base frame. 

[0029] Moreover, if a link is made to engage with 2 sets of slide guides of a base frame and a 
keytop is carried and forced on a predetermined position, since a keytop and a link will be 



connected, unlike a base frame and the conventional X link formula keyboard switch which 
prepared a slide guide and bearing in each of a keytop, a keyboard switch according to claim 2 
can perform simply easily attachment of a link and connection to a base frame and a keytop, and 
its productivity improves. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the flat-surface cross section which showed the operation gestalt of the 

keyboard switch of this invention, and cut the top panel of a keytop. 

[Drawing 2] It is the A-A line view cross section of drawing 1 . 

[Drawing 3] It is the B-B stairway line view cross section of drawing 1 . 

[Drawing 4] A link is shown and (a) is [ a side elevation and (c of front view and (b)) ] A-A 

line view cross sections. 

[Drawing 5] The conventional keyboard switch is shown, (a) is a flat-surface cross section and 
(b) is an A-A line view cross section. 
[Description of Notations] 

21 Keyboard Switch 

22 Base Frame 

23 Keytop 

24 Three-Layer Membrane Switch Substrate 

25 Reinforcement Panel 

26 Circular Hole 

27 28 Slide guide 

29 30 Bearing with slitting 

31 Link 

32 33 Plinth 

34 Rubber Actuator 



